Exploration of the Anaximander Mud Volcanoes
By Timothy M. Shank, Santiago Herrera, Walter Cho, Christopher N. Roman, and Katherine L. Croff Bell The Anaximander Mountains-Anaximander, Anaximenes, and Anaxagoras-located in the Mediterranean Sea between the Hellenic and Cyprus arcs ( Figure 1 ) were formed in large part due to the ongoing convergence of the African and Anatolian plates (Zitter et al., 2006) . As a result, it is a region of active mud volcanism and gas hydrate formation (Lykousis et al., 2009 ) that hosts (little known) chemosynthetic fauna, largely endemic to the Mediterranean. Previous expeditions observed methane seepage through these volcanoes and thriving chemosynthetic communities of megafaunal invertebrates. These communities stand in stark contrast to the low faunal biodiversity of the nonchemosynthetic surrounding deep Mediterranean seafloor (Danovaro et al., 2010) .
In September 2010, we explored the summits and flanks of three mud volcanoes, Kazan, Amsterdam, and Thessaloniki, between 1300-m and 2000-m depth and two volcanic seamounts, Anaximenes and Anaxagoras (Figure 2 ). We discovered chemosynthetic cold-seep tubeworms and bivalves, and abundant crabs. In both of these areas, observations of numerous sediment scars were consistent with hypothesized bottom feeding of beaked whales (Woodside et al., 2006) . Our observations of active and extinct seepage areas (as evidenced by the extent of bivalve shell aggregations) add significantly to our ability to determine the present and historical sizes and distributions of the seepage fields and their possible contribution to the ecology and chemistry of the Mediterranean Sea. The seafloor of Anaximenes and Anaxagoras seamounts was generally sediment covered, even on steep razorback ridges and summits. In contrast to the mud volcanoes, the dominant megafauna on Anaximenes and Anaxagoras 
were local patches of cold-water octocorals and scleractinian corals. Brittle stars, chirostylid crabs, shrimp, and polychaetes, typically observed living on deepwater corals on seamounts worldwide, were not observed on corals in the Anaximenes and Anaxagoras region. Other organisms observed thriving on these hard substrates included actinarians and solitary scleractinian (cup) corals. Remarkably, these cup corals were also observed on the exposed surfaces of (ancient) shipwrecked amphorae, suggesting that these anthropogenic artifacts could constitute important habitats for these organisms as well as providing information (through radiocarbon dating) about the currently unknown rates of colonization and growth of these developing coral ecosystems. Future exploration and investigation of mud volcanoes and gas hydraterelated seeps in the Anaximander region will be key to understanding their important role in accessing global carbon budgets, nonconventional energy sources, marine geohazards, and the evolution and diversity of deep-sea life. 
